It is comparatively difficult to determine the surgical indication of biliary atresia.
It is necessary, however, not only to make a good result of operation but also to exclude inadequate cases from operation. A few reports on surgical indication of biliary atresia have been documented up to the present (Seligman and Levin 1960; Carlson 1960; Kasai et al. 1966; Danks et al. 1968) . However, the definition of operative indication of biliary atresia is not always clear. Efforts have been made from our experience, therefore, to establish the base line of surgical indication for biliary atresia. 
MATERIALS AND METHODS

RESULTS
Birth weight. There was no correlation between quantity of postoperative biliary excretion and birth weight. In our experience, however, only 1 of 7 premature babies (14%) showed active excretion of bile after the operation (Table 1) .
Neutral lipid, phosphate lipid and total cholesterol. There were no significant differences in preoperative values of serum neutral lipid and phosphate lipid among the groups. Though some cases which showed active excretion of bile took a high value for cholesterol, cases which took a low value below 300 mg/100 ml showed a higher rate of cure.
Serum bilirubin. Most of the cured cases showed total bilirubin concentration lower than 13 mg/100 ml; lower than 10 mg/100 ml in direct bilirubin , and lower than 4 mg/100 ml in indirect bilirubin. However, we often experienced that the data on bilirubin were very variable even in the same age group and that several cases which showed high values of bilirubin have been cured. Therefore, it is comparatively difficult to determine the surgical indication only from the data on serum bilirubin. test (CCFT), almost all cases of active excretion of bile showed negative reaction and the cases which showed more than 3+ were not cured ( Table 2 ). All of the cured cases showed less than 4 units of zinc sulphate turbidity test (ZTT) except 1 case, and the prognosis was very poor in the cases of more than 15 units of ZTT ( Fig. 1 ). Fig. 2 shows the results of the thymol turbidity test (TTT). All cases of active excretion of bile showed less than 7 units of TTT and almost all cured cases showed less than 3 units of TTT. The cases showing over 10 units of TTT were not cured.
Serum transaminase. The cases of active postoperative excretion of bile had the values lower than 250 units of glutamic oxaloacetic transaminase (GOT) and lower than 280 units of glutamic pyruvic transaminase (GPT) (Figs. 3 and 4) . The cure rate was high in the cases that showed below 40 units of transaminase.
Fraction of plasma protein. All of the cured cases were in the range of 5.5 to 7 g/100 ml of serum protein. Almost all cases of active excretion of bile showed over 50% of serum albumin, while only 1 case was cured of the 16 cases which showed less than 50% of serum albumin. There was no significant difference in alpha-1 globulin and alpha-2 globulin between active and poor bile excretion groups. However, the final prognosis was poor in the cases of over 17% of alpha-2 globulin. As concerns beta globulin, most of the cured cases showed lower than 13% and only 1 of 10 cases was cured with over 13% (Fig. 5) . All of the cases of active bile excretion showed the value lower than 17% of gamma globulin and the cured cases were lower than 13%, with the exception of one case (Fig. 6 ). The patients with over 18% succumbed. Serum alkaline phosphatase. There were no significant differences in serum alkaline phosphatase among the groups. However, all the patients who showed over 100 units of alkaline phosphatase before operation died.
Age at operation. The age of the patient is an important factor to determine the surgical indication of biliary atresia (Fig. 7) . Nine of 18 patients who were operated on before the 10th week after birth showed active excretion of bile and they were cured (50%). On the other hand, although 14 of 63 patients who were operated on after the 10th week of age showed active excretion of bile, only 6 were saved (10%). Though only one was cured among 15 patients operated on after the 15th week of life (112 days), she showed portal hypertention at 9 years after operation and splenorenal shunt was made. In the cases of operation after the 20th week of life, there was no cured case in our clinic.
Alterations of the laboratory data according to age. As analyzing data of the examinations, it was recognized that some data were variable with age and others Fig. 7 . Relations between condition of biliary excretion and age at operation.
Bile excretion after operation -? active (? cure) ; ? poor or none. were stable. From our experience, the values of CCFT , TTT, ZTT, GOT and gamma globulin seemed to become the higher as patients got the older. On the other hand, cholesterol, phosphate lipid, bilirubin, GPT, alkaline phosphatase , alpha-1 globulin, alpha-2 globulin and beta globulin were not correlated with patient's age. Similar alterations of the laboratory data with age were noted in previous reports (Kumate et al. 1960; Okamoto et al. 1962; Kenmotsu 1970; Chiba 1973) .
Reviewing the above analysis of data, it is recognized that most of these examinations show some different ranges among the groups of different prognoses . Therefore, we devised a score table from history and laboratory examinations (Table 3) on the basis of which we might predict postoperative prognosis more accurately. We chose 13 items of examination for this table and divided the data of each item into the following 3 groups; group A (excellent), group B (inter mediate), and group C (poor). Every group comprizes 10 of the 13 items . The cases which have almost all items in group A are expected to excrete bile actively . On the other hand, the cases which have some items in the poor group C are considered to have a poor prognosis. In fact, we had no cure even among the cases having only one item in group C, and such poor cases occupied one third of our total cases. We made the score for all items; 1 mark for each of group A , minus 1 mark for each of group B and minus 3 marks for each of group C. Using this score table, all of the cases have been analyzed in detail . Such cases as all items were in group A took a high score, while cases that contained the items of group C took a low score. Active excretion of bile did not appear after operation in any of 19 cases which showed minus score (Table 4) . On the other hand, 22 of 16 cases showing positive score had active bile excretion after operation, and 15 of them were cured. Table 5 shows the relation between the score and age at operation.
From this result, it is recognized that the younger were the patients, the higher the score they took. All of the cured cases were seen at high scores except two, or there was only one exception among cases in which operation was performed before 110 days of age. This means that early operation is necessary for biliary atresia.
Considering these results, it may be concluded that the case which takes minus score has no indication of operation. (Carlson 1960; Kasai et al. 1966; Imaizumi 1973) . To determine the surgical indication of biliary atresia is comparatively difficult. As concerns the time of operation, early operation has been recommended by many authors (Kasai et al. 1973; Kasai 1974; Kimura 1974; Oh-i et al. 1974) . They emphasized that the operation must be done before the 3rd month of life. We considered that the operation should be done before the 60th day of life from our recent experience . The grounds of this recommendation are as follows: 1) Long-term survivors are not obtained in the patients who are operated on after the 4th month of life (Imaizumi 1973; Oh-i et al. 1974) , 2) progressive liver changes are seen with age (Kasai 1969; Okuma 1972) , 3) abnormal data of examinations are seen more often in older cases (Okamoto and Shiraki 1962; Okamoto et al. 1962; Kenmotsu 1970) , and 4) degenerations of cellular components become more severe in older cases from the observations with the electron microscope (Hollander and Schaffner 1968a , b; Taira 1970) . The age is one of the most important factors to decide the surgical treatment.
DISCUSSION
Relations between histological findings of the liver and postoperative prognos is were previously described (Okuma 1972; Okada and Yura 1973) . Imaizumi (1973) described that operation was considered not to be indicated in about 30% of the patients who had been operated on before 3 months and in about 80% of the patients who were operated on after the 4th month of life . However, it was recognized that the histological findings were variable even among patients in the same age group and that the structure of the liver was improved gradually after operation in the cured cases (Kasai et al . 1973; Kasai 1974) . Therefore, it is not reasonable to determine the surgical indication only by histological findings .
The history, data of laboratory examinations and physical findings have not been noticed to be important to decide the surgical indication . The present study disclosed that these items are useful . We have devised, therefore, a score table which consists of values of routine laboratory examinations and history of patient by which we analyzed 90 operated cases of biliary atresia to make a criteria of surgical indication . In our 79 cases in which evaluation of the score was completed, 19 cases (24%) were judged as inadequate for operation . 
